Environment-induced changes in DNA conformation as probed by ethidium bromide fluorescence.
The interaction of the ethidium cation with calf thymus DNA is investigated in solutions of different ionic strength and temperature by observation of the enhancement of fluorescence of ethidium upon intercalation in the duplex structure. The quantum yield of the fluorescence of the intercalated dye is found to increase either upon lowering the Na+ concentration or upon increasing the temperature. The existence of a correlation between the geometry of the intercalation complex and the features of the secondary structure of DNA is suggested. Binding isotherms under corresponding environmental conditions are also quantitated by fluorescence enhancement and interpreted in terms of the neighbor exclusion model. Large contributions from change in hydration to the thermodynamics of binding are demonstrated by the temperature dependences of the equilibrium constants. The neighbor exclusion range is found to be practically independent of the salt concentration but its value increases from an average of 2.4 around room temperature to 4-5 at 80 degrees C, as inferred from the binding curves in 0.15 and 0.5 M [Na+] or from the DNA hypochromism vs temperature profiles of complexes at 10(-3) M [Na+]. All the data point to a possible sequence-conformation specificity in the intercalation of ethidium which in heterogeneous DNA is mediated by environmental changes.